Abstract To report the clinical presentation and outcomes of a series of patients who presented with abdominal/pelvic mass or pelvic pain and were diagnosed with a gastrointestinal stromal tumor (GIST). Retrospective data were collected of all patients who presented with an abdominal/pelvic mass or pelvic pain between January 2010 and July 2015 and who were ultimately diagnosed with a GIST. The patients' medical records were reviewed. A literature review was also conducted. The event free survival and overall survival was calculated for all patients using Kaplan Meier curve (SPSS19-SPSS Inc. USA). A total ten patients were identified with GIST during the study period. Eight of ten patients had a tumor in the small intestine, one in sigmoid colon and one in base of small bowel mesentry. The mean tumor size was 13.9 cm (range, 3.9 to 24 cm). A complete resection was achieved in all 10 patients. No patient had distance metastasis. There were no intraoperative complications. One patient developed postoperative intestinal fistula and was managed conservatively. All patients were treated with imatinib after surgery. The mean follow-up time was 18 months (range, 2 to 47 months). The seven of the 10 patients (70 %) with no evidence of disease, two (20 %) lost follow up and one patient developed recurrence during follow up period and was started on sunitinib and patient died during follow up period because of disease. Gastrointestinal stromal tumors should be considered in the differential diagnosis of patients presenting with an abdominal/pelvic mass or pelvic pain in Gynaecologic oncology department. In such unusual circumstances the complete resection and appropriate adjuvant treatment results in complete durable remission.
Introduction
Gastrointestinal stromal tumors (GISTs) are the mesenchymal neoplasms of gastrointestinal tract, whose tumor cell's normal counterpart is interstitial cell of Cajal. This serves as pacemaker of gastrointestinal motility, providing an interface between autonomic nerve stimulation and muscle layer of gastrointestinal wall. [1] The crude incidence is suggested to be approximately 1.5 per 100,000 population per year. [2] GISTs can occur at any age with median occurrence at 60-65 years, and it is slightly more common in males then females. GISTs commonly arise from the stomach (>50 % of GISTs), small bowel (25-30 %), large bowel (10 %), and esophagus (5 %), or elsewhere in the abdominal cavity (omentum, mesentery) (5 %) [3] . GISTs typically express the receptor tyrosine kinase c-kit, also known as CD117 [4] . The prognosis of patients with a GIST is based on tumor size, mitotic rate, and organ of origin. The published literature on GISTs in patients who present with an abdominal or pelvic mass is limited to isolated case reports and single case series [5] [6] [7] [8] [9] [10] [11] [12] [13] . The goal of this retrospective study was to report on a series of patients who presented with a presumptive diagnosis of ovarian cancer in gynaecologic oncology department and all were finally diagnosed to have a GIST. We describe the clinical presentation, surgical management, adjuvant treatment, and overall outcome in these patients. This retrospective study also discusses the published literature on GISTs presenting as ovarian cancer.
Materials and Methods
Retrospective data was collected from hospital data base of the patients who presented with an abdominal or pelvic mass/pain to the department of gynaecologic oncology, Kidwai Memorial Institute of Oncology, Bangalore from January 2010 to July 2015. The departmental review board approval was obtained prior to study. Data were collected from the patient's hospital files on age, presenting symptoms, tumor size on physical examination, findings on ultrasonography/CT abdomen and pelvis, serum CA-125 levels, intraoperative findings, primary site of disease, pathologic diagnosis, mitotic rate, adjuvant therapy, recurrence and disease status at last follow-up. The survival analysis was done from the date of hospital registration. The patients inclusion criteria in this study were those, who presented with abdominopelvic mass/pelvic pain, radiologic imaging showing a pelvic or abdominopelvic mass, and intraoperative/final histopathology revealing GIST. CA-125 normal values were defined as <35 U/mL postmenopausal and <90 U/ml in premenopausal women. The routine fine needle aspiration cytology (FNAC) is contraindicated in patients with suspected ovarian tumors to prevent upstaging of disease, and therefore FNAC was not done. Pathologic diagnosis was confirmed by conventional methods and through immunohistochemistry using the following markers: c-Kit (CD117), CD34, and DOG-1 protein. We also performed a literature review on PubMed database, using the following terms: Bgastrointestinal stromal tumor,^Badnexal mass,^and Bincidental finding.T he event free survival and overall survival was calculated for all patients using Kaplan Meier curve (SPSS19-SPSS Inc. USA).
Results
A total of 10 patients were diagnosed to have GIST during the study period. The mean age was 52 years (range, 41 to 70 years). All patients were referred to our institute with a presumptive diagnosis of ovarian tumor. Five patients presented with lower abdominal mass and associated pain ranging from 15 days to 3 months duration, four presented with lower abdominal mass and one patient with lower abdominal pain. On physical examination, nine of 10 patients had a palpable lower abdominal mass, whereas, all patients revealed palpable pelvic mass during per vaginal and per rectal examination. The mean size of the masses was 13.9 cm (range, 3.9 to 24 cm). All patients were suspected to have ovarian mass on ultrasonography/and or computed tomography (Fig. 1) . The mean serum CA-125 level for all patients was 35.5 U/mL (range, 6.5 to 161 U/mL) ( Table 1 ). All patients underwent an exploratory laparotomy with a preoperative diagnosis of ovarian tumor. At the time of surgery, six patients were found to have a mass arising from the ileum (Fig. 2) , two patients were found to have a mass arising from the jejunum, one patient had sigmoid mass and another patient revealed mass in the base of small bowel mesentry. None of the patients had distant metastasis. Eight patients underwent small intestinal resection with end-to end anastomosis, one patient underwent sigmoid resection with colorectal anastomosis, and one of the patient with the small bowel mesentry mass, which was adherent to uterus needed complete excision of tumor with hysterectomy and bilateral salphingo oophorectomy to achieve no residual disease ( Table 2) . None of the patients had residual disease. There were no intraoperative complications. One patient developed postoperative intestinal fistula and was managed conservatively and was discharged after 19 days from hospital with complete recovery. The mean hospital stay for all patients was 6 days (range, 5 to 19 days). The final pathology/immunohistochemical analysis in all patients revealed GIST with positive stain for CD117, four were positive for CD-34, and DOG1 was positive in five patients ( Table 2) . The majority, eight of 10 were high risk and two patients intermediate risk GISTs. The clinical oncologist reviewed all cases. All patients received adjuvant therapy with imatinib (400 mg once daily). One of the patient who was on imatinib for 11 months developed recurrence at multiple sites in abdomen and was started on sunitinib. After three days, patient died because of advanced disease. At a median follow-up of 18 months (range, 2 to 45 months), seven patients are alive without any evidence of disease. Two patients were lost to follow up. One patient died of recurrent disease (Fig. 3) . A total of approximately 2150 patients with ovarian tumor were operated at our institute during the time span of the study with GIST accounting for 10/2150 (0.45 %) of the cases.
Discussion
Gastrointestinal stromal tumors are rare tumors and may present a diagnostic dilemma in a women with abdominopelvic mass. Complete surgical resection is considered the standard treatment for localized tumors. Segmental intestinal resection is often necessary. When segmental resection is not possible, a wide, en bloc resection should be performed. Approximately 95 % of GISTs express the marker c-kit (CD117) [14] . The tyrosine kinase inhibitors such as imatinib (Gleevec) are the drug of choice for gastrointestinal stromal tumor, hence detection of receptor tyrosine kinase c-kit status in these group of patients plays critical role. The use of such tyrosine kinase inhibitors is considered the standard therapy in patients with metastatic or unresectable disease [15] . The preferred imaging modality in the evaluation of patients with a suspected GIST is enhanced computed tomography. The predominant pattern is a heterogeneously enhancing exophytic mass. Gastric lesions are characterized by a homogeneous enhancement, while small bowel lesions are more heterogeneous. Distal small bowel tumors and those arising from the sigmoid colon and rectum may be erroneously identified as gynecologic cancers [16] [17] [18] [19] [20] . Gross histopathologic findings typically include a fish-flesh appearance of soft consistency. Tumors can be necrotic or present with cystic degeneration. Morphologically, gastrointestinal stromal tumors can be made up of spindle cells (in more than two-third of cases), epithelioid cells, or both [21] . Other markers expressed by these tumors are CD34 [24, 25] . GIST with intermediate risk/and or high risk needs adjuvant treatment with a tyrosine kinase inhibitor. The per oral Imatinib 400 mg once daily is drug of choice for three years [26] . These regimens have been shown to improve disease-free survival and overall survival. In patients treated with tyrosine kinase inhibitors, studies have documented a relapse free survival rate of 97 % at 1 year, a 5-year diseasefree survival rate of 65 %, and a 5-year disease-specific survival rate of 68 % [27] . In patients with low risk GIST, the Table 3 details the comparison of published case series study with the current ten patients study. The mean age of the patients was 59 years in their study and 52 years in our study. In their study, mean CA-125 level was 41.2 U/ml and 35.5 U/ml in our study. In published case series study three patients had tumor in jejunum and three patients had tumor in ileum. In our study six patients had ileal GISTs, two had jejunal, one in sigmoid and one in small bowel mesentry. Two out of six patients (33.3 %) received Imatinib in Munoz study and nine of 10 patients (90 %) received Imatinib in present study as all patients belonged to intermediate and high risk GISTs. One patient defaulted for adjuvant treatment. In six patient series four are disease free, in our series seven patients are disease free, two lost follow up and one patient died because of disease.. In summary, the gastrointestinal stromal tumor of small bowel and recto-sigmoid region presents as a heterogeneous complex pelvic tumor, the clinical and imaging features mimics like an ovarian tumor due to the absence of specific symptoms/and or imaging characters of GIST. The female patients with abdominopelvic mass presenting to the Gynecologic Oncology services, the GIST needs be considered as one of the differential diagnosis to the ovarian tumors. The intra-operative findings and frozen section study guides the treating surgeons in such circumstances. The complete resection of tumor with resection anastomosis of involved bowel and appropriate adjuvant therapy with imatinib results in better outcomes. Therefore, Gynaecologic Oncologists needs to be aware of this rare disease in a common clinical scenario of patients with a presumptive diagnosis of ovarian tumor.
Conclusion
Gastrointestinal stromal tumors should be considered in the differential diagnosis of patients presenting with an abdominal/pelvic mass or pelvic pain in Gynaecologic oncology department. In such unusual circumstances the complete resection and appropriate adjuvant treatment results in complete durable remission. 
